AppKcation for United States Patent 675P 
Vehicle Tracking Driver Assistance System 

BACKGROUND OF THE INVENTION 

The present invention relates to a system of vehicle tracking ^ch will assist the driver of 
the subject vehicle, especially if it is a wide vehicle such as a motorhome or large truck. This 
system incorporates hardware, setup instructions and means to train the driver to change and 
improve the acciuacy of his or her perception of the path the vehicle will travel and warn the 
driver of what may he within that path. 

All drivers of motor vehicles other than motorcycles e?q>erience a certain d^ee of 
uncertainty about exactly how fax the passenger side of their vehicle will be from objects on that 
side of the road as they pass by them. With experience their maigin of uncertainty and/or error 
decreases. In the case of wide vehicles such as trucks or motorhomes, the inability to judge this 
distance in advance can lead to disaster or at the very least extreme nervousness &v&x for an 
experienced driver. To some lesser degree this same problem occurs with the driver's side. 
In many other large vehicles, knowing exactiy where the sides of the vehicle are can also be a 
problem for the driver. 

The prior art includes a large number of feeler fingers and vertical rods designed to be 
&stened to bumpers and fenders. Th^ were designed to let the driver know when the vehicle 
struck or was about to strike something but were not much help in warning the operator of danger 
before it happened. Also in die art are a number of sighting devices that are either on the hood or 
fenders of the car (see for example Carmouche, U.S. Pat. 4,079,519, Scarritt,Sr., U.S. Pat. 
3,834,036 and Sanford, U.S. Pat. 1,610,477) or are located at the bottom of the windshield (see for 
example Okada, U.S. Pat. 6,345,586 Bi) or on the dashboard sur&ce (see for example Aquino, 
U.S.Pat. 5,052,1 13). They are designed to locate lane lines, center lines or pavement edges close 
to the vehicle where they disappear from the driver's view beneath the vehicle. Again, at normal 
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highway speeds, this close-in warning is often not in time to avoid danger and it tends to take the 
driver's attention oflfthe road ahead. Another group of devices in the state of the art include 
various "amis"(see for example Rommer, U.S. Pat. 1,429,166 and Adolfson, U.S. Pat. 2,584,777) 
and wires or rods (see for exanu^te Heinkel, U.S. Pat. 3,199,487) or sighting devices (see for 
example Bartlett, U.S. Pat. 4,016,653) mounted between the driver and the vehicle windshield. 
These too are to be used by the driver to locate the vehicle position relative to lane lines, center 
Unes or pav^ent edges with the advantage over the previous groups that they could be used to 
judge this position &rther ahead of the vehicle. 

All of the prior art devices require the driver to remove his or her attention from the road 
ahead to focus on a particular sighting device. None take into account that, since the driver has 
two eyes, when he or she focuses and converges on a device near the windshield area, the road 
ahead will necessarily be out of focus and convergence. 
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SUMMARY OF THE INVENTION 

In its several embodiments, this invention is a system i^ch includes both the device and 
means to change the way the driver perceives the relationship of his or her vehicle to the road ahead 
and possible obstructions. This system takes into account that the driver generally has two 
functional eyes which should, for safety and effectiveness reasons, be kept focused on the road 
ahead of the vehicle. In the present invention the specific embodiment of the device part of the 
invention is not as critical to the fimction of the invention as is the relationship between the device 
and the driver's perception generated by the device as a result of the method of setup and the 
instructions given to the driver in the informational part of the present invention. The device in 
the present invention ^bodies a means of providing two lines in, on or near the windshield of the 
vehicle which are oriented in an upwardly converging alignment. The exact location of these 
two lines will be such that a specific driver in a specific vehicle, seated in his or her specific 
customary driving position, with the left eye only (right eye covered or closed) would observe the 
left-hand line exacUy overlaying a real or imagined left-hand side safe clearance line on the driving 
surface ahead as the vehicle travels straight ahead and with the right eye only (left eye covered or 
closed) would observe the right-hand line exactly overlaying a real or imagined right-hand side safe 
clearance line on the driving surface ahead as the vehicle travels straight ahead in a correct position 
on the roadway. 

The present invention includes the method of setting up the position of the lines in a 
particular vehicle for a particular driver. 

The informational part of the present invention teaches the driver to keep his or her 
attention and eyes focused on the road ahead while driving forward. With his or her eyes 
focused and converged on the road ahead, the lines in, on or near the windshield will appear to the 
driver as two pairs of lines sUghtly out of focus. 
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The informational part of the present invention teaches the driver to accept the area of the 
road surfece ahead that appears between the innermost lines of the pairs of lines perceived by the 
driver as the path that must be kept clear of interference with the forward progress of the vehicle he 
or she is driving. The ^pearance of an object, lane line or road edge or another vehicle within 
this area warns the driver that a change of course or other action is necessary to avoid colliding 
with it 

In its simplest embodiment, the device part of this invention involves the placement of 
either a straight line or straight line of marks directly on the windshield or a straight line or straight 
line of marks on a piece of transparent material, which is, in turn, applied to the windshield to 
indicate to the driver where each side of the vehicle will pass over the road ahead if it continues on 
a straight course. In practice, although not themselves Ughted at night, these lines show up 
silhouetted against the area of the road ahead lighted by the headlights for night driving. 

In still another ^bodiment of this invention the device part uses Ught sources such as 
LEDs or a lighted Uquid crystal panel. Placed in the vicinity of the top of the dashboard, these 
lights would reflect either solid lines of light or interrupted lines of ligjit off the inside of the 
windshield creating the effect of virtual lines on the windshield to achieve the same result as the 
previous embodiment. A means is provided to hide the light sources on or near the top of the 
dashboard from direct observation by the driver when he or she is in a normal driving position 
behind the wheel. This embodiment has the advantage over the previous embodiment of somevs^ 
better night visibiUty. 

Another form of this embodiment would employ an optical projection of an image of two 
lines of light or light line segments or lines of light marks onto the windshield. Another form of 
this embodiment would provide such visible lines of Ught images within the windshield structure 
itself 
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An additional improv^ent to this ^bodiment is a means by vs^ch the driver can adjust 
and change the position of the lines or lines of maiks by remote control vAulo sitting in his or her 
normal driving position and posture behind the steering wheel. Various state of the art electrical 
and/or electronic and/or mechanical means of fecilitating remote control by the driver can be 
employed to achieve this embodiment. The normal position of the driver's eyes, relative to the 
vehicle, is critical to the accuracy of the infonnation about the relaticmship between tbe clearance 
path of the sides of the vehicle and objects in the road ahead provided by the lines or lines of marks 
on or near the windshield. This inq>rovement constitutes an in^^K>rtant addition to the invoition 
since it permits the driver easily to position the lines and adjust them if necessary as taught by the 
informational part of the invention vAnle seated in a normal driving position and posture. 

An additional improvmient to the previous embodiment will be a method of assigning 
definitive values to the parameters by which the subject lines or lines of marks are remotely 
positioned. By this means the correct location of said lines or lines of marks could be 
reestablished using the definitive values for a particular driver. This in turn will allow a number 
of different drivers of the same vehicle equipped with the subject invention to reset the definitive 
values to suit their particular normal driving position and posture. The setting of the correct 
values for a particular driver could be done either manually or automatically. The automatic 
embodiment of this improvement of the invention could easily be adapted to die current state of the 
art automatic systmis currently available in some vehicles. These systems set up a number of 
conditions desired by a particular driver as a result of the entry of a single code number driver 
identification into the vehicle control system. 

A more s<q>histicated embodiment of this invention provides the driver with a set of lines, a 
series of lines or lines of marks for each side of the vehicle that curve in response to the position of 
the steering vdieel showing the driver the clearance path the vehicle will take if die current setting 
of the steering wheel is held constant and warn of any obstructions within this path. The radius 
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of curvature, vehicle speed, tire slippage, etc. will be calculated by an on board computer which 
will instantaneously modify the indication sem by the driver as tfie steering \siieel setting changes. 
For large vehicles the extra clearance required by the track taken by the back end of a long vehicle 
can also be calculated and shown to Iht driver by the computer. This is a very important 
advantage of this embodiment of the present invention because it helps the driver of the subject 
vehicle avoid hitting objects or curbs that are on the inside of his or her turn. 

Another form of this embodiment would provide such curved visible lines as Ught images 
within the windshield structure itself. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a driver's eye view through the windshield of a vehicle equipped with the present 
invention in the form of two pieces of clear plastic containing two straight lines placed on the inside 
of the windshield using the setup procedure prescribed in the informational part of the present 
invention. In this drawing the view shown is as observed by the driver focusing his eyes on the 
lines on the windshield not on the road ahead as taught in the informational part of the present 
invention. 

FIG. 2 is the same driver's eye view except that this view shows what the driver will 
observe if he or she focuses on the road ahead not on the lines on the windshield. 

FIG. 3 is a front view of the subject vehicle positioned correctly to allow the setup 
procedure for the left-hand line on the windshield. 

FIG. 4 is a front view showing the subject vehicle correctly positioned to allow the setup 
procedure for the right-hand line on the windshield. 

FIG. S is a view from above of the subject vehicle showing the driver in his or her normal 
driving position and showing the driver's lines of sight. 

FIG. 6 is a view from above of the subject vehicle showing the driver in his or her normal 
driving position and with the subject vehicle positioned with the passenger side of the vehicle 
parallel to and a safe clearance from a line on the road sur&ce to the rig|it of tibe vehicle. 

FIG. 7 is a view from above of the subject vehicle showing the driver in his or her normal 
driving position and with the subject vehicle positioned with the driver's side of the vehicle parallel 
to and a safe clearance from a left side lane line on the road surface to the left of the vehicle. 

FIG. 8 is a driver's eye view through the windshield of a vehicle equipped with the present 
invention in the form of an LED array or a lighted liquid crystal panel mounted on the top of the 
dashboard Not shown is a shield between the driver and the LED array or liquid crystal panel 
so placed as to prevent the driver from observing the liquid crystal panel or LED lights directly. 
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FIG. 9 is a similar driver's eye view through the windshield of a vehicle equipped with the 
present invention in the fom of an LED array or a Ughted liquid crystal panel mounted on the top 
of the dashboard In this view the lines are curved in response to the position of the steering 
wheel. Not shown is a shield between the driver and the LED array or a Uquid crystal panel. 

Fig. 10 is a view from above showing a large vehicle turning a comer. It illustrates 
the fact that the distance between the clearance lines is much greater in the middle of the turn than 
it is when the vehicle is moving straight forward. It also illustrates that the path of the rear end 
of the vehicle will go over the curb. 

Fig. 1 1 is a driver's eye view through the windshield of a vehicle equipped with the present 
invention similar to Fig. 9. In this view tfie lines are generated directly in or on the windshield 
by existing or similar 'lieads up" technology. 

Fig. 12 is a driver's eye view through the windshield of a large vehicle equipped with the 
present inventicm turning a comer. As in Fig.lO it illustrates that the path of the rear end of the 
vehicle will go over the curb. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

The present invention embodies a system of vehicle tracking which will assist the driver of 
the subject vehicle, especially if it is a wide vehicle such as a motorhome or large truck. This 
system incorporates devices, setup instructions and means to train the driver to change and improve 
the accuracy of his or her perception of the path the vehicle will travel and what may he within 
that path. 

In all of its several embodiments, this invention is a system which includes the device and 
the means used to train the driver and enhance the driver's perception. As shown in Fig. 2 and 
Fig.S, this system takes into accoimt that the driver generaUy has two functional eyes LE and RE 
vsiiich should, for safety and efifecdveness reasons, be kept focused on the road ahead of the 
vehicle. 

Fig. 1 shows a simple embodiment of the device portion of the present invention, a means 
of providing two driver-visible lines 2a and 2b in, on or near the windshield of vehicle which are 
oriented in an upwardly converging alignment as shown in Fig. 1, 3 and 4. The exact location of 
these two lines would be such that a specific driver D in a specific vehicle A, Fig, 5, seated in his 
or her specific customary driving position, with the left eye LE only (right eye covered or closed), 
as shown in Fig. 7, would observe the left side lane line or center line B exactly overlaying a real or 
imagined left side safe clearance line E on the driving surfiice ahead as the vdiicle travels straight 
ahead, and with the right eye RE only (left eye covered or closed), as shown in Fig. 6, would 
observe the right side line C (road edge or lane line) exactly overlaying a real or imagined right side 
safe clearance Ime F on the driving surfece ahead as the vehicle travels straight ahead. 

The present invention includes the method of setting up the position of the lines 2a and 2b 
in a particular vehicle A for a particular driver D in which the vehicle A is carefully placed in 
relation exactly parallel to a straight real lane line B on a flat driving sur&ce such that the line 
represents a safe clearance distance CL fi-om the left side of the vehicle as shown in Fig. 3 and 
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Fig. S. Means is then provided for the driver to establish the position of 2a, the left line of the 
two lines in, on or near the windshield 1, so that, as seen by the driver's left eye LE only, it appears 
to exactly overlay the real lane line B on the driving surfttce ahead as shown in Fig. 7, The 
method of setting up incorporated in the informational part of the present invention then teaches 
that the vehicle be positioned in the same relationship to a straight real lane line C on the driving 
surface on the right side of the vehicle A as shown in Fig. 4 and using the right eye RE only, 
position the right line 2b in, on or near the windshield 1 in similar manner to appear to overlay the 
right-hand real lane line C as shown in Fig. 6. 

The informational part of the present invention also teaches the driver to keep his or her 
attention and eyes focused on the road ahead vA^e driving forward as shown in Fig. S. With 
the eyes focused on the road ahead, the driver-visible lines in, on or near the windshield will appear 
to the driver D as two pairs of lines 2a and 2b (inner and outer left and right line images) sUghtly 
out of focus as shown in Fig. 2. 

The informational part of the present invention also teaches the driver to accept the area 
CP (clear path) of the road siu^we ahead that appears between the right or inner line of the left 
pair of lines 2a (as perceived by the driver) and the left or inner line of the right pair of lines 2b (as 
perceived by the driver) as the area that must remain clear of interference with the forward 
progress of the vehicle if no change of course is made. See Fig. 2. The informational part of 
the present invention also teaches the driver D to use these mner left and right line images of lines 
2a and 2b to judge how close stationary objects will come to vehicle A if no change is made in the 
present course the vehicle is following. 

The informational part of the present invention (not shown in the Figures) may be 
comprised of, but not limited to, written instructions and visual aids such as video, DVD or 
photographs. The informational part of the present invention also may be comprised o^ but not 
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limited to, verbal instruction and d^onstration by technicians trained in the present invention and 
its use. 

In its sin9)lest embodiment, the device part of this invention involves the placement of 
either a driver-visible straight line 2a or 2b or straight line of marics (dashed lines or dots) directly 
on the windshield or a strai^t line or straight line of marks on a piece of transparent material as 
shown in Fig. 1, vAnch is, in turn, applied to the windshield 1 to indicate to the driver D \^ere 
each side of the vehicle will pass over the road ahead if it continues on a straight course. In 
practice, although not themselves lighted at night, these lines 2a and 2b show up against die area of 
the road ahead Ughted by the headlights for night driving. 

Fig. 8 shows still another embodiment of this invention which uses light sources such as 
anarray of LEDs or a lighted liquid crystal panel 4a. Placed in the vicinity of the top 4 of the 
dashboard S, these lights would reflect either solid driver-visible lines of light 12a and 12b or 
driver-visible interrupted lines of light (i.e. lines of "marks") oflf the inside of the windshield 
creating the effect of virtual left and right line images 2a and 2b on the windshield 1 to achieve 
the same result as the previous embodiment. A means would be provided (not shown in tifie 
figures) to hide the light sources 4a on or near the top 4 of the dashboard 5 firom direct observation 
by the driver D when in the normal driving position D behind the vfbe&l 3. This embodiment has 
the advantage over the previous embodiment of somewhat better night visibihty. 

Anodier form of this embodiment would employ an optical projection of a driver-visible 
image of two lines of light 2a and 2b or Ught line segments or lines of light marks onto the 
windshield 1 . Another form of this embodiment would provide such visible lines of light images 
within the windshield 1 structure itself. 

An additional improvement to this embodiment is a means (not shown in the Figures) by 
which the driver can adjust and change the position of the driver-visible lines 2a and 2b by remote 
control while sitting in his or her normal driving position and posture behind the steering wheel 3. 
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Various state of the art electrical and/or electronic and/or mechanical means of &ciUtating remote 
control by the driver D can be employed to achieve tfiis embodiment, particularly with the LED 
array or hghted Uquid crystal panel 4a. The normal position of the driver's eyes ER and EL 
(Figs. 5,6 and 7), relative to the vehicle A, is critical to the accuracy of the information about the 
relationship between the clearance path CP defined by the left and right line images 2a and 2b, and 
the actual left and rig^t road markings or objects in the road. Therefore, this improvement 
constitutes an important addition to the invention since it permits the driver to position the lines as 
taught by the informational part of the invention vAnle seated in a normal driving position and 
posture. 

An additional improvement to the previous embodiment is a method of assigning definitive 
values to the parameters by which the subject driver-visible lines 2a and 2b or lines of marks are 
remotely located. By this means the correct positioning of said lines could be reestablished 
using the definitive values for a particular driver. This in turn will allow a number of di£Ferent 
drivers of the same vehicle A equipped with the subject invention to reset the definitive values to 
suit their particular normal driving position and posture. The setting of the correct values for a 
particular driver could be done either manually or automatically. The automatic embodiment of 
this improvement of the invention could easily be adapted to the current state of the art automatic 
systems currently available in some vehicles. These systems set up a niunber of conditions 
desired by a particular driver as a result of the entry of a single code number driver identification 
into the vehicle control system (e.g. existing seat and mirror adjustments). 

Fig. 9, shows the driver's view through the windshield 1 of a large vehicle on a road 
curving to the right, shows another embodiment of this invention which will provide the driver with 
curved driver-visible left and right lines 32a and 32b, a curved series of lines or curved lines of 
marks for each side of the vehicle showing the driver the clearance path CP2 it wiU take if the 
current setting of the steering wheel 3 is held constant. Using the instantaneous steering wheel 
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position information detected by the sensor 6 and transmitted by the cable 6a, the vehicle wheel 
base, steering ratio, vehicle speed and tire sUppage, an on board conq)uter 7 will calculate the 
instantaneous vehicle turning radius and transmit the information via cable 7a to the LED array or 
lighted liquid crystal panel 4a which will update tfie left and right line images seen by the driver as 
the steering wheel 3 setting changes. For large vehicles the extra clearance CPl versus CP2 
required by the different track taken by the back end of a long v^cle along the path A1-A2 can 
also be calculated and shown to the driver by the computer as shown in Fig. 10 and Fig. 12. 
This is a very important advantage of this embodiment of the present invoition because it helps the 
driver D of subject vehicle A avoid hitting objects or curbs G that are on the inside of a turn. 

Fig. 1 1 shows another form of this embodiment would provide such curved driver-visible 
left and right line images 42a and 42b of light within the windshield 1 structure itself. 

Fig. 12 shows the driver's view through the windshield 1 of a large vehicle making a right 
turn as in Fig. 10 and illustrates how the clearance left and right line images 32a and 32b warn the 
driver that the curb C ftdls within the clearance path CP2 indicating that tiie rear vsiieels will go up 
over the curb if the vehicle continues forward with the steering wheel 3 at its present setting. 

The LED or hghted hquid crystal panel, remote adjustment and automatic driver-selected 
settings are well within the skill of the artisan in electronics and computer programming. The 
above described preferred embodiments are intended to illustrate the principles of the invention, but 
not to limit its scope. Other embodiments and variations to this preferred embodiment will be 
apparent to those skilled in the art and may be made without departing from the spirit and scope of 
the invention as defined in the following claims. 


I CLAIM: 
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